Let G be a finite group and P be a p-subgroup of G, where p is arbitrary prime dividing of |G|. If P is abnormal in G or the normalizer of P in G is a p-group, then every Coleman automorphism of G is an inner automorphism. Interest in such automorphisms arose from the study of the normalizer problem for integral group rings.
Introduction
Let G be a finite group and let  be an automorphism of G . Recall that  is said to be a Coleman automorphism if the restriction of  to any Sylow subgroup of G equals the restriction of some inner automorphisms of G . These automorphisms form a characteristic subgroup ()
Col
Aut G of automorphisms of G . It is clear that () Inn G is a normal subgroup of ()
, which is said to be Coleman outer automorphism of G . E.C.Dade has studied lot's of Coleman automorphism about finite group in [2] , and he proved that ()
Out G is a nilpotent group. Recently, M. Hertweck and W. Kimmerle proved that ()
Out G is a commute group in [1] , and they got some sufficient conditions of Coleman outer automor-phisms group of G is a ' p -group. Moreover, if G is a nilpotent group, then every Coleman automorphism of G is an inner automorphism, i.e., ( ) 1
Out G  . More generally, if G is a quasinilpotent group, M. Hertweck and W. Kimmerle also proved that every Coleman automorphism of G is an inner automorphism.
The aim of the present paper is to investigate the influence of the normalizers of finite psubgroups on Coleman automorphism. We show some sufficient conditions for ( ) 1
Out G  . We can prove the following main result (Theorem 3.1).
Theorem A. Let G be a finite group and p be arbitrary prime dividing of || G . If every psubgroup of G is abnormal in G , then every Coleman automorphism of G is an inner automorphism, i.e., (
Col Out G  . Moreover, we have the following result (Theorem 3.3). Theorem B. Let G be a finite group and p be arbitrary prime dividing of || G . If every normalizer of p -subgroups of G is a p -group, then every Coleman automorphism of G is an inner automorphism, i.e., (
Col Out G  .
Notation and preliminaries
In this section, we first fix some nation and then record some lemmas that will be used in the sequel. Let G be a finite group. We write () conj x for the inner automorphism of G induced by x via conjugacy, i.e., ( Other notation used will be mostly standard, refer to [4] .
In this paper, we present some results which will be used in the proof of the main theorem. S is complete for every integer 3 n  with 6 n  . For a proof of this result, see [8] .
Proof of Main Theorems
In this paper, we present proofs for Theorems A and B. For convenience, we record Theorem A here as Theorem 3.1. Let G be a finite group and p be an arbitrary prime of () G  . If every psubgroup of G is abnormal in G , then every Coleman automorphism of G is an inner automorphism, i.e., (
Col Out G  . Proof. Let P be a p -subgroup of G and P be abnormal in G . We firstly shows that () G N P P  . In fact, it is clear that ()
Let L be a minimal normal subgroup of G . Since p is an arbitrary prime divisor of || G , we may assume that '
P is a non-trivial Sylow p -subgroup of L . Note that ' P is also abnormal in G , it follows that ( ') ' G N P P  . By Lemma 2.6, we have ( ') G G N P L  , which implies that GL  , that is, G is minimal. Therefore G is a simple group. It follows from Lemma 2.3 that every Coleman automorphism of G is an inner automorphism, i.e., ( . In particular,  sends the transposition (12) of 6 S to some conjugate of it. But it is known that any outer automorphism of 6 S maps the transposition (12) to a permutation of type (2, 2, 2) . Which implies that 6 () Inn S   , we are done.
